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Clinical Article 



Delayed Cranial Nerve Palsy after Microvascular 
Decompression for Hemifacial Spasm 

Jae-Suk Han, M.D., Jeong-Ah Lee, M.S., Doo-Sik Kong, M.D., Ph.D., Kwan Park, M.D., Ph.D. 

Department of Neurosurgery, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea 

Objective : Microvascular decompression (MVD) for hemifacial spasm (HFS) is a safe and effective treatment with favorable outcomes. The purpose 
of this study was to evaluate the incidence of delayed cranirve (VI, VII, and VIII ) palsy following MVD and its clinical courses. 
Methods : Between January 1998 and December 2009, 1354 patients underwent MVD for HFS at our institution. Of them, 100 patients (7.4%) 
experienced delayed facial palsy (DFP), one developed sixth nerve palsy, and one patient had delayed hearing loss. 

Results : DFP occurred between postoperative day number 2 and 23 (average 1 1 days). Ninety-two patients (92%) completely recovered; however, 
House-Brackmann grade II facial weakness remained in eight other patients (8%). The time to recovery averaged 64 days (range, 16 days to 9 
months). Delayed isolated sixth nerve palsy recovered spontaneously without any medical or surgical treatment after 8 weeks, while delayed hear- 
ing loss did not improve. 

Conclusion : Delayed cranial nerve (VI, VII, and VIII) palsies can occur following uncomplicated MVD for HFS. DFP is not an unusual complication af- 
ter MVD, and prognosis is fairly good. Delayed sixth nerve palsy and delayed hearing loss are extremely rare complications after MVD for HFS. We 
should consider the possibility of development of these complications during the follow up for MVD. 

Key Words : Delayed facial palsy ■ Microvascular decompression ■ Delayed cranial palsy ■ Delayed hearing loss ■ Delayed abducens palsy. 



INTRODUCTION 

Hemifacial spasm (HFS) is a paroxysmal movement disor- 
der characterized by involuntary, unilateral, infrequent, hyper- 
active contractions with vascular compression. It is generally 
believed that HFS is caused by vascular compression of the fa- 
cial nerve root exit zone (REZ). Microvascular decompression 
(MVD) has widely been accepted as the primary treatment 
modality for HFS. However, immediate postoperative compli- 
cations of MVD include hearing disturbances, facial palsy, su- 
pratentorial subdural hematoma, intracerebellar hematoma 
with acute hydrocephalus, immediate infarction of the brain 
stem, and subarachnoid hemorrhage of traumatic aneurismal 
rupture 1 ' 7 - 10 - 17 - 23 ). 

Delayed cranial nerve palsy known as rare complication fol- 
lowing MVD. Among them, delayed facial palsy (DFP) reported 
most commonly. Several reports describe an incidence of DFP 
following MVD in HFS of 2.8-8.3% 10 - 14 - 15 - 20) . The purpose of this 
study was to evaluate the incidence of delayed cranial nerve (VI, 



VII, and VIII ) palsy following MVD and its clinical courses. 

MATERIALS AND METHODS 

Between January 1998 and December 2009, over 1400 con- 
secutive patients underwent MVD for HFS at our hospital. 
Among them, 1354 patients who underwent MVD for HFS 
with rninimum of 6 months follow up were enrolled in this study. 
The patients consisted of 391 men and 963 women who ranged 
in age from 19 to 77 years (mean age : 49 years). Symptom du- 
ration ranged from 1 month to 420 years (mean : 68 months). 
Preoperatively, all patients underwent temporal bone computed 
tomography, internal auditory canal magnetic resonance imag- 
ing, pure tone audiometry and speech discrimination (PTA- 
SA). All patients were followed up to evaluate outcomes on 
postoperative days 1 and 3, at 3 weeks and at 3, 6, and 12 months 
by the surgeon and an assisting nurse. Our definition of delayed 
cranial palsy was sudden in onset, usually occurring over a 24- 
hour period 15,20 ' postoperatively. 
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MVD 

All surgeries were performed by a single neurosurgeon (K. 
Park) at our institution. The retromastoid microsurgical ap- 
proach was performed while the patient was in the lateral decu- 
bitus position as described in the medical literature 9,10,12,15,20 '. Af- 
ter opening the dura mater, gentle retraction of the cerebellum 
exposed the facial nerve that was compressed. Several (five to 
ten) Teflon threads (DuPont, Wilmington, DE, USA) were in- 
serted between the facial nerve and the offending vessels 8,9,12,16 '. 

Intraoperative brainstem auditory evoked potentials 
(BAEP) and facial electromyography (EMG) monitoring 

During surgery, brainstem auditory evoked potential (BAEP) 
and facial electromyography (EMG) monitoring were performed 
from the time of administration of general anesthesia until the 
time of dural closure. Stimulating needle electrodes were inserted 
intradermally over the zygomatic branches of the facial nerve, 
and a 0.1- to 0.2-msec pulse wave with an intensity of 5 to 25 mA 
was used. Werecorded thelateral spread responses (LSR) during 
evoked facial EMG monitoring that appeared in the other facial 
muscles, including the orbicularis oculi, the orbicularis oris, 
and the mentalis muscles, when we stimulated the nerve that 
innervated the frontalis muscle. In some cases, overdosage of 
neuromuscular blockade during anesthesia led to alterations in 
the LSR phenomenon. Therefore, the anesthesiologist made an 
effort to achieve minimal use of these agents for maintaining 
the train-off at a level of at least 0.75. Following MVD, the LSR 
was found to disappear in most of the patients. When the LSR 
was found to be persistent despite decompression, we looked 
for any suspicious underlying causes such as possible compres- 
sion by another vessel. After confirming that there was no fur- 
ther offending vessel, we added one or two pieces of Teflon felt 
to the lesion sites 9,12 '. 



tients, the posterior-inferior cerebellar artery in 382 (30.4%) pa- 
tients, the vertebral artery in 21 (1.6%) patients, venous structure 
in 1 (0.1%) patients, two or more vessels in 180 (14.5%) pa- 
tients. The right side was affected in 671 patients and the left in 
683 patients (Table 1). 

Cranial nerve palsy included immediate facial weakness in 43 
(3.2%), immediate hearing loss in 39 (2.89%), delayed facial 
weakness in 100 (7.4%), one delayed hearing loss (0.1%), one 
delayed sixth nerve palsy (0.1%). There was no sixth nerve palsy 
immediately. Among delayed facial palsy patients, there were 33 
men and 67 women who ranged in age from 25 to 65 years 
(mean age : 47.8 years) and the mean duration of symptoms was 
5.8 years (range : 3 months-28 years). The onset of palsy oc- 
curred in postoperative 11.2 days in average (range : 2-23 days) 
(Table 2, Fig. 1). The weakness was assessed by the House- 
Brackmann (HB) scale, and 30 patients were HB Grade II, 54 
patients were grade III and patients were grade IV. 

Recently, combined therapy was accepted most generally for 
DFP, 94 patients were given acyclovir (30 mg/kg/day) and pred- 

Table 1 . Characteristics and operative findings of 1 354 patients 



Parameter 



Value 



Statistical analysis 

To identify potential risk factor of DFP, 
We performed the Mann- Whitney U 
test for continuous variables and Pear- 
son chi-square test for categorical vari- 
ables. p<0.05 was considered as statisti- 
cally significant (version 18.0; SPSS, Inc.; 
Chicago, IL, USA). We each had only 
one case of delayed sixth nerve and de- 
layed hearing loss, thus such cases were 
not included in the statistics. 

RESULTS 

Total 1354 patients performed MVD. 
A variety of offending vessels were found 
in all of the 1354 patients. The offending 
vessels were the anterior-inferior cere- 
bellar artery (AICA) in 670 (53.5%) pa- 



No. of patients 1354 

Female : Male (ratio) 963:391 (2.5:1) 

Mean age (years) 49(19-77) 

Side of decompression (left : right) 683 : 671 

Mean duration of symptoms (months) 68 

Offender vessels (%) 

AICA 719 (53.1) 

PICA 405 (29.9) 

VA 22 (1.6) 

Vein 1 (0.1) 

Multiple 207 (15.3) 

AICA : anterior-inferior cerebellar artery, PICA : posterior-inferior cerebellar artery, 
VA : vertebral artery 



Table 2. Factors that affect delayed facial palsy 



Delayed facial palsy (No. of patients) 



Sex 

SideofMVD 

Age (year) 
Duration (month) 
HSV 

Offender 





Yes 


No 


Total 


p-value 


Male (%) 


33 (33) 


358 (30.7) 


391 (28.8) 


0.338 


Female (%) 


67 (67) 


896 (69.3) 


963 (71.2) 




Right (%) 


50 (50) 


621 (49.5) 


671 (49.6) 


0.93 


Left (%) 


50 (50) 


633 (50.5) 


683 (50.4) 






48 (25-65) 


49 (19-77) 


49 (19-77) 


0.176 




69 (3-336) 


68(1-420) 


68 (1-420) 


0.597 


Infected (%) 


0(0) 


82 (6.4) 


82 (6.1) 


0.005 


Not infected (%) 


100 (100) 


1172(93.6) 


1272 (93.9) 




AICA 


49 (49) 


670 (53.4) 


719 (53.1) 


0.007 


PICA 


23 (23) 


382 (30.4) 


405 (29.9) 




VA 


KD 


21 (1.6) 


22(1.6) 




Vein 


0 


1 (0.1) 


1 (o.D 




Multiple 


27 (27) 


180 (14.5) 


207(15.3) 





MVD : microvascular decompression, HSV : herpes simplex virus, AICA : anterior-inferior cerebellar artery, PICA : 
posterior-inferior cerebellar artery, VA : vertebral artery 
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Fig. 1. The onset time for delayed facial palsy averaged 1 1 .2 days with a range between 2 to 23 
days. DFP : delayed facial palsy. 
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Fig. 2. The time to recovery averaged 64.1 days (range : 1 6-270 days). DFP : delayed facial palsy. 
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imity to the REZ of the ipsilateral facial 
nerve. The operation was uneventful 
and BAEP were monitored at a baseline 
level throughout preparation. Delayed 
latency and amplitude of Peak V de- 
cline occurred during retraction of the 
cerebellum. Releasing the retractor im- 
proved the BAEP, and the BAEP recov- 
ered to baseline. After MVD, the patient 
had no subjective hearing impairment. 
Three weeks after the MVD, ipsOateral 
hearing loss occurred. 

PTA-SA was performed and showed 
scale-out on the operated side (Fig. 3). 
Steroid medication in the form of meth- 
ylprednisolone 40 mg/mL was given in- 
tratympanicly at a dose of 0.5 mL/day 
over 3 weeks 3,22 '. One month after onset, 
ipsilateral hearing function improved 
and the PTA-SA showed a 78 dB deficit 
on the operated side (Fig. 4). Hearing 
loss improved a little, but was not cured 
to the point of achieving serviceable 
hearing. 

We experienced a rare case of isolated 
sixth nerve palsy. A 50-year-old woman 
underwent MVD for right-sided HFS. 
The procedure was uneventful. Three 
weeks after MVD, she developed de- 
layed isolated ipsilateral sixth nerve 
palsy causing temporary lateral rectus 
weakness and diplopia. After 8 weeks, 
the palsy fully resolved spontaneously 
without any medical or surgical treat- 
ments 111 . 

DISCUSSION 



Fig. 3. Three weeks after MVD, PTA-SA shows scale-out on the operated side. MVD : microvascular 
decompression, PTA-SA : pure tone audiometry and speech discrimination. 

nisolone (1 mg/kg/day) for at least two weeks 21 '. Eighty-six pa- 
tients (86%) improved to complete recovery (Grade I) and eight 
patients improved to minimal weakness (Grade II). The time to 
recovery averaged 64.1 days (range : 16-270 days) (Fig. 2). 

We reviewed one unusual case of delayed hearing loss. A 
71-year-old female underwent MVD for HFS. Magnetic reso- 
nance imaging showed that the right AICA was in close prox- 



DFP is not an unusual complication 
following MVD and the incidence has 
already been reported by several au- 
thors to be about 2.5-8.3% 10 ' 14 - 15 - 20) . 
These results were similar to those of 
our study, and we suggest the incidence 
of DFP to be 7.4% and all patients had 
either complete recovery (HB grade I) 
or rninimal weakness (HB scale grade II). In our series, when 
we reviewed the characteristics of all patients and intraopera- 
tive findings, there did not seem to be any striking predisposing 
characteristics with which to predict the occurrence of this weak- 
ness except offending vessels. Offending vessels and herpes 
simplex virus (HSV) were significantly associated with DFP in 
our series (p=0.007, 0.005). A variety of offending vessels may 



290 



Delayed Cranial Nerve Palsy after Microvascular Decompression for Hemifacial Spasm JS Han, et al. 



125 



-10 

0 
10 

20 
30 
40 
50 
60 
70 



cause difficulty in the surgery and con- 
tribute to nerve injury. But, the diagno- 
sis of HSV was dependent on clinical 
symptoms such as watery blisters in the 
skin or mucous membrane of the 
mouth, lips. Serological test for specific 
HSV antibodies was not performed so 
there is insufficient evidence to con- 
clude the association with HSV infec- 
tion and DFP. 

However, the etiology of delayed facial 
weakness is still unclear. Kim et al. 10) re- 
ported 12 cases of DFP following MVD. 
They proposed that direct nerve trauma 
via Teflon felt or delayed facial nerve 
edema was associated with this compli- 
cation. However in our cases, the nerve 
exit zone was probably not injured by 
the Teflon felt because several pieces of 
Teflon were carefully inserted without 
manipulation of the facial nerve and the occurrence of DFP was 
not associated with an increased number of Teflon felt pieces 
used during the operation. 

Furukawa et al. 6) and Franco- Vidal et al. 5) suggested that HSV 
or varicella zoster virus reactivation is one of the mechanisms 
of delayed facial weakness. These possible diagnoses can be 
confirmed by serologic viral tests measuring antibody titers. In 
our series, 82 of 1354 patients were infected with herpes sim- 
plex virus following MVD, but none of them developed DFP. 

However, we did not perform a serological search for specific 
herpes simplex virus antibodies or varicella zoster virus anti- 
bodies. Therefore, any viral etiology remains to be clarified. 

Delayed hearing impairment is extremely rare after MVD. 
Kuchta et al. 13 ' reported one case of delayed hearing loss, result- 
ing in deafness after two weeks following MVD for trigeminal 
neuralgia. This patient did not recover from the hearing loss. 
The etiology of delayed hearing loss remains unclear. The au- 
thor described that during the operation, the pia mater cover- 
ing the brainstem and the cerebellum may be damaged. The 
eighth nerve may be unprotected, and susceptible to chemical 
and electrical insults. 

Onoda et al. 18) reported two cases of delayed hearing impair- 
ment. Two months after onset, the patients' hearing function 
improved dramatically. This result was different from the result 
of our case. There is controversy about whether patients with 
delayed hearing loss are able to make a complete recovery. 

Sixth nerve palsy is not an uncommon complication in vascu- 
lar lesions of the carotid artery and vertebral artery, in tumors or 
trauma of the clivus and cavernous sinus 2,4,19 '. But, delayed iso- 
lated ipsilateral sixth nerve palsy following uncomplicated MVD 
for HFS is an extremely rare complication, and has not been re- 
ported before. In comparison with the facial nerve, the abdu- 
cent nerve is long, thin, delicate, and more vulnerable to ma- 
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Fig. 4. One month after onset, PTA-SA shows ipsilateral hearing function improved. PTA-SA 
tone audiometry and speech discrimination. 
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nipulation or intracranial pressure alterations. We suggest that 
even though the surgical procedure may have been uneventful, 
isolated ipsilateral sixth nerve palsy can occur. 

CONCLUSION 

In this large series we have demonstrated that the incidence of 
DFP is not as low as has been previously reported in the litera- 
ture 14,15 " 20 '. It does not have any striking predisposing factors. De- 
layed sixth nerve palsy and delayed hearing loss are extremely 
rare complications. Etiology of delayed cranial nerves palsies re- 
mains unclear. Delayed sixth, and seventh nerve palsies usually 
have good outcomes. In our experience, delayed hearing loss 
yields disappointing outcomes including incomplete recovery. 
There is controversy over the prognosis of delayed hearing loss 
compared with previous studies 18 '. Further research is needed to 
clarify the etiology of delayed cranial nerve palsies. 
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